In the cation of the title compound, C 8 H 10 ClN 4 O + ÁCl À ÁH 2 O, the guanidinium group is planar (maximum deviation = 0.0001 Å ) and nearly perpendicular to carboxamide group, making a dihedral angle of 87.0 (3) . The N atoms of the guanidine fragment have a planar trigonal configuration and the N atom of the carboxamide group adopts a pyramidal configuration. In the crystal structure, intermolecular N-HÁ Á ÁO, N-HÁ Á ÁCl and O-HÁ Á ÁCl hydrogen bonds link the cations, anions and water molecules into layers parallel to the bc plane.
Related literature
For a related structure, see: Kolev & Petrova (2003) . For aminoguanidine structures, see: Bharatam et al. (2004) ; Koskinen et al. (1997) ; Hammerl et al. (2005) ; Machá čková et al. (2007) ; Murugavel et al. (2009a,b) . For the preparation of guanyl hydrazides, see: Grinstein & Chipen (1961) . For the application of guanyl hydrazides in the synthesis of 3-substituted 5-amino-1,2,4-triazoles, see: Dolzhenko et al. (2009) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2005 et al., 2009) . Until the present time, the crystal structure of guanyl hydrazides was investigated only for the zwitterionic 2-guanyl hydrazide of carbonic acid (Kolev & Petrova, 2003) , which previously was considered as aminoguanidine hydrogen carbonate. Here we report the crystal structure of the title compound.
Carboxylic acids guanyl hydrazides can be regarded as acylated aminoguanidines. Therefore, by analogy with protonated aminoguanidine, it is possible to assume the existence of tautomeric forms A-C ( Fig. 1) for the title compound. In addition, the presence of acyl group makes it possible of tautomers D-G, the B-G forms can exist as cis-and trans-isomers.
Quantum chemical calculations predict the tautomer A is to be the more stable for aminoguanidine (Bharatam et al., 2004 ).
This prediction is corroborated by X-ray analyses of aminoguanidine salts (Hammerl et al., 2005; Koskinen et al., 1997; Macháčková et al., 2007; Murugavel et al., 2009a,b) .
According to our X-ray investigation, the 4-chlorobenzoic acid 2-guanyl hydrazide hydrochloride monohydrate in the crystal exists as tautomer A (Fig. 2) , similarly to aminoguanidine salts. Guanidine fragment (N2/N3/N4/C1) of the molecule is planar. The N1 atom has a trigonal-pyramidal configuration (the sum of bond angles centered on the N1 atom is 354.9°a nd deviates from the guanidine plane by 0.181 (6) Å. In accordance with the structure of carbonic acid 2-guanylhydrazide (Kolev & Petrova, 2003) , carbonyl group is almost perpendicular to the plane of guanidine fragment (dihedral angle between the guanidine and O1/C2/N1 planes amounts 87.0 (3)°). The bonds C1-N3 and C1-N4 have lengths of 1.321 (5) and 1.324 (5) Å, respectively, close to the analogous bonds in aminoguanidine cation, though the C1-N2 bond is somewhat longer -1.343 (5) Å instead of 1.325-1.341 Å (Hammerl et al., 2005; Koskinen et al., 1997; Macháčková et al., 2007; Murugavel et al., 2009a,b) . Apparently, it indicates decrease of π-electron delocalization in the guanidine fragment of the studied molecule in relation to the aminoguanidine and guanidine cations (Bharatam et al., 2004) . The N1-N2 bond length of 1.379 (4) Å is essentially equal to the length of analogous bond in the zwitterionic 2-guanyl hydrazide of carbonic acid (1.382 (1) Å, Kolev & Petrova, 2003) and slightly shorter than in aminoguanidine salts (1.396-1.414 Å) (Hammerl et al., 2005; Koskinen et al., 1997; Macháčková et al., 2007; Murugavel et al., 2009a,b) . The negative inductive effect of carbonyl group and decrease in π-electron delocalization result in considerable reduction of basicity of the 4-chlorobenzoic acid 2-guanyl hydrazide in comparison with the aminoguanidine. Thus, we obtained the pK a = 7.85±0.04 by potentiometric titration of the title compound with 0.1 M aqueous potassium hydroxide, whereas the pK a = 11.5±0.1 was reported for the aminoguanidine (Koskinen et al., 1997) .
The crystal packing is shown in Fig. 3 Figures Fig. 1 . Possible tautomeric forms for 2-guanylhydrazide of 4-chlorobenzoic acid. Fig. 2 . The molecular structure of 4-chlorobenzoic acid 2-guanyl hydrazide hydrochloride monohydrate with the atomic numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
